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(54) SUBSTRATE DRYING DEVICE AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently bring out effect that 
cleaning liquid by means of spraying prescribed gas is splashed and 
to shorten the time required for drying a substrate. 
SOLUTION: An electric motor rotates to turn a support arm 57. A 
N2 discharge nozzle 71 is moved to a start position S, and the 
discharge of N2 is started from a discharge pot 71a. Discharged N2 
is sprayed toward the rotary center O of a substrate 1 1 . Thus, 
cleaning liquid adhered to the vicinity of the rotary center O of the 
substrate 1 1 is plashed toward a peripheral part. When the support 
arm 57 turns by the electric motor, the N2 discharge nozzle 71 
gradually moves in the direction of an arrow G along an arc form 
the start position S. The spray position of N2 gradually moves 
toward the peripheral part from the rotary center O of the 
substrate 1 1, and cleaning liquid adhered to the surface of the 
substrate 1 1 is splashed much more toward the peripheral part. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By rotating the substrate washed by the penetrant remover and dispersing said penetrant 
remover attached to said substrate according to a centrifugal force It is the substrate dryer which can dry 
said substrate. Before rotation of said substrate, during rotation, or after rotation The nozzle which 
disperses said penetrant remover which breathes out predetermined gas, sprays said substrate and is 
attached to said substrate from the gas delivery by said gas, A substrate dryer equipped with the nozzle 
migration means to which this nozzle is moved in between the position in readiness set up outside the rim 
of said substrate at least, and near the center of rotation of said substrate. 

[Claim 2] It is the substrate dryer characterized by making it move so that, as for said nozzle migration 
means, the blasting location of said gas may change said nozzle from the center of rotation of said 
substrate toward the circumference of said substrate in a substrate dryer according to claim 1. 
[Claim 3] It is the substrate dryer characterized by setting up the discharge direction of said gas in said 
nozzle in the almost same direction as the change direction of the blasting location of this gas in a 
substrate dryer according to claim 2. 

[Claim 4] It is the substrate dryer characterized by said nozzle migration means moving said nozzle so that 
the blasting location of said gas may be changed during rotation of said substrate while said nozzle carries 
out the regurgitation of said gas during rotation of said substrate in a substrate dryer according to claim 2 
or 3. 

[Claim 5] The substrate dryer characterized by having further a gas delivery height location adjustable 
means to change the height location of said gas delivery in said nozzle, in the substrate dryer of one 
publication of the arbitration of claim 1 thru/or the claims 4. 

[Claim 6] The substrate dryer characterized by having further a gas discharge direction adjustable means 
to change the discharge direction of said gas in said nozzle, in the substrate dryer of one publication of the 
arbitration of claim 1 thru/or the claims 4. 

[Claim 7] The substrate dryer characterized by having further a gas discharge-pressure adjustable means 
to change the discharge pressure of said gas breathed out from said nozzle in the substrate dryer of one 
publication of the arbitration of claim 1 thru/or the claims 6. 

[Claim 8] The substrate dryer characterized by having further a gas discharge quantity adjustable means to 
change the discharge quantity of said gas breathed out from said nozzle in the substrate dryer of one 
publication of the arbitration of claim 1 thru/or the claims 6. 

[Claim 9] The process which disperses said penetrant remover which is the substrate desiccation approach 
of drying the substrate washed by the penetrant remover, is made to rotate said substrate by which (a) 
washing was carried out, and is attached to this substrate according to a centrifugal force, (b) The 
substrate desiccation approach equipped with the process which disperses said penetrant remover which 
the blasting location of said gas is changed from the center of rotation of said substrate toward the 
circumference of said substrate, and is attached to said substrate while spraying predetermined gas on 
said substrate by said gas. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of drying the substrate, after washing a 
semi-conductor wafer, the glass substrate for photo masks, the glass substrate for liquid crystal displays, 
the substrate for optical disks, etc. by the penetrant remover (a substrate is only called hereafter). 
[0002] 

[Description of the Prior Art] In the former, the equipment which dries a substrate is known by making a 
high speed rotate the washed substrate as equipment which dries the substrate washed by the penetrant 
remover for example, and dispersing the penetrant remover attached to the substrate according to a 
centrifugal force. In addition, this kind of substrate dryer is usually constituted in one with the substrate 
washing station for a penetrant remover to wash a substrate. 

[0003] However, in a substrate dryer which was described above, since the penetrant remover attached to 
the substrate was dispersed according to the centrifugal force, the penetrant remover attached to the 
center of rotation of the substrate which a centrifugal force does not commit was not able to be dispersed. 

[0004] Then, in the former, the equipment which disperses the penetrant remover attached to the center 
of rotation of a substrate is proposed from breathing out nitrogen gas (N2) and spraying toward the center 
of rotation of a substrate before rotation of a substrate or during rotation. 

[0005] Drawing 4 is the top view showing the substrate dryer which can dry a substrate by such blasting of 
N2. In addition, the same with having mentioned above the substrate dryer shown in drawing 4 , although 
constituted in one with the substrate washing station, in drawing 4 R> 4, only a part for the principal part of 
the substrate dryer 200 is shown. 

[0006] It is made to rotate with a spin chuck 221 in the equipment shown in drawing 4 , after making the 
substrate 21 1 which should be washed support by support pin 221a on a spin chuck 221 first. And a 
penetrant remover is made to breathe out toward the front face of a substrate 21 1 from the nozzle for 
penetrant remover regurgitation (not shown), and the front face of a substrate 21 1 is brushed with a 
rotation brush (not shown), and is washed. At this time, in the perimeter of a spin chuck 221, the scattering 
prevention cup 231 is arranged so that a penetrant remover may not disperse around a spin chuck 221. 
[0007] In this way, if washing of a substrate 21 1 is completed, from delivery 271a of the nozzle 271 for N2 
regurgitation supported by the nozzle base material 273, N2 will be made to breathe out and it will spray 
toward the center of rotation O of a substrate 21 1. By this, the penetrant remover attached to the center 
of rotation O of a substrate 21 1 disperses toward the perimeter of a substrate 21 1. Then, the rotational 
speed of a substrate 21 1 is brought forward and a high speed is made to rotate a substrate 21 1. The 
penetrant remover attached to the substrate 21 1 by this disperses on the outskirts according to a 
centrifugal force. Therefore, since a penetrant remover can be removed from the whole front face of a 
substrate 21 1, a substrate 21 1 can be dried early [ a certain / extent ]. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the conventional substrate dryer 200 which was 
described above, the nozzle 271 for N2 regurgitation which carries out the regurgitation of N2 is being fixed 
to the pedestal 201 through the nozzle base material 273, and moreover, the nozzle 271 for N2 
regurgitation is arranged around the substrate 21 1, in order to make it not cause trouble to the attachment 
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and detachment to the spin chuck 221 of a substrate 21 1. Therefore, since the distance from delivery 271a 
of the nozzle 271 for N2 regurgitation to the center of rotation O of a substrate 21 1 became very long, N2 
breathed out from delivery 271a did not arrive enough to the center of rotation O of a substrate 21 1, and, 
so, the effectiveness of dispersing the penetrant remover by blasting of N2 was not fully acquired. 
[0009] For this reason, in order to remove a penetrant remover from the whole front face of a substrate 
21 1, it was long that much and the time amount which it is necessary to rotate a substrate 21 1 and to 
disperse a penetrant remover according to a centrifugal force, therefore substrate desiccation takes was 
not fully able to be shortened. 

[0010] Therefore, the purpose of this invention is to offer solving the trouble of the above-mentioned 
conventional technique, fully pulling out the effectiveness of dispersing the penetrant remover by blasting 
of predetermined gas, and shortening the time amount which substrate desiccation takes, the made 
substrate dryer, and its approach. 
[0011] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain a part of 
above-mentioned purpose [ at least ], the substrate dryer of this invention By rotating the substrate 
washed by the penetrant remover and dispersing said penetrant remover attached to said substrate 
according to a centrifugal force It is the substrate dryer which can dry said substrate. Before rotation of 
said substrate, during rotation, or after rotation The nozzle which disperses said penetrant remover which 
breathes out predetermined gas, sprays said substrate and is attached to said substrate from the gas 
delivery by said gas, Let it be a summary to have the nozzle migration means to which this nozzle is moved 
in between the position in readiness set up outside the rim of said substrate at least, and near the center 
of rotation of said substrate. 

[001 2] Thus, in the substrate dryer of this invention, before rotation of a substrate, during rotation, or after 
rotation, a nozzle breathes out predetermined gas from a gas delivery, sprays a substrate, and disperses 
the penetrant remover attached to the substrate. A nozzle migration means moves a nozzle near the 
center of rotation of a substrate from the position in readiness set up outside the rim of a substrate. 
[001 3] Therefore, according to the substrate dryer of this invention, since a nozzle can be moved to near 
the center of rotation of a substrate, the effectiveness of dispersing the penetrant remover by blasting of 
gas can fully be pulled out. Therefore, time amount which rotates a substrate and disperses a penetrant 
remover according to a centrifugal force can be shortened, and the time amount which substrate 
desiccation takes can be shortened. 

[0014] As for said nozzle migration means, in the substrate dryer of this invention, it is desirable to move a 
nozzle so that the blasting location of said gas may be changed from the center of rotation of said 
substrate toward the circumference of said substrate. 

[001 5] Since the penetrant remover which disperses by blasting of gas by changing the blasting location of 
gas in this way, and the effectiveness of being able to make it moving efficiently toward the circumference 
of a substrate, and dispersing the penetrant remover by blasting of gas can be done on the surface of 
[ whole ] a substrate, the time amount which substrate desiccation takes can be shortened further. 
[0016] As for the discharge direction of said gas in said nozzle, in the substrate dryer of this invention, it is 
desirable to be set up in the almost same direction as the change direction of the blasting location of this 
gas. 

[001 7] Since gas can be sprayed further, following the penetrant remover back which disperses by setting 
up the discharge direction of gas in this way, a penetrant remover can be dispersed still more efficiently 
and the time amount which substrate desiccation takes can be shortened further. 

[0018] In the substrate dryer of this invention, while said nozzle carries out the regurgitation of said gas 
during rotation of said substrate, as for said nozzle migration means, it is desirable to move said nozzle so 
that the blasting location of said gas may be changed during rotation of said substrate. 
[0019] Thus, according to the centrifugal force generated by rotation of a substrate by making gas breathe 
out and changing a blasting location during substrate rotation, blasting of gas, and the synergistic effect of 
**, since a penetrant remover can be dispersed still more efficiently, the time amount which substrate 
desiccation takes can be shortened further. 

[0020] You may make it have further a gas delivery height location adjustable means to change the height 
location of said gas delivery in said nozzle, in the substrate dryer of this invention. Moreover, you may 
make it have further a gas discharge direction adjustable means to change the discharge direction of said 
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gas in said nozzle. 

[0021] Furthermore, you may make it have further a gas discharge-pressure adjustable means to change 
the discharge pressure of said gas breathed out from said nozzle, in the substrate dryer of this invention. 
Moreover you may make it have further a gas discharge quantity adjustable means to change the discharge 
quantity of said gas breathed out from said nozzle. 

[0022] By having such each means, the regurgitation conditions of suitable gas can be set up to the 
various substrates with which drying differs. Therefore, the amount of the gas used can be lessened or 
time amount which substrate desiccation takes can be shortened further. 

[0023] The process which disperses said penetrant remover which the substrate desiccation approach of 
this invention is the substrate desiccation approach of drying the substrate washed by the penetrant 
remover, is made to rotate said substrate by which (a) washing was carried out, and is attached to this 
substrate according to a centrifugal force, (b) Spraying predetermined gas on said substrate, the blasting 
location of said gas is changed from the center of rotation of said substrate toward the circumference of 
said substrate, and let it be a summary to have the process which disperses said penetrant remover 
attached to said substrate by said gas. 

[0024] Thus, in a process (a), while rotating a substrate and dispersing a penetrant remover according to a 
centrifugal force, in a process (b), spraying predetermined gas on a substrate, a blasting location is changed 
from the center of rotation of a substrate toward the circumference, and the penetrant remover is 
dispersed by gas by the substrate desiccation approach of this invention. 

[0025] Therefore, while being able to disperse a penetrant remover efficiently as resemble the centrifugal 
force by rotation of a substrate, and blasting of gas according to the substrate dryer of this invention The 
penetrant remover which disperses by blasting of gas by making it change as mentioned above can also 
move the blasting location of gas gradually toward the circumference of a substrate. Since the 
effectiveness of dispersing the penetrant remover by blasting of gas can also be done on the surface of 
[ whole ] a substrate, the time amount which substrate desiccation takes can be shortened further. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
example. Drawing 1 is the block diagram showing the outline configuration of the substrate dryer as one 
example of this invention, and drawing 2 R> 2 is the top view of the substrate dryer shown in drawing 1 . 
Like the conventional example which also mentioned above the substrate dryer 100 of this example, 
although constituted in one with the substrate washing station in fact, in drawing 1 and drawing 2 , only a 
part for the principal part of the substrate dryer 100 is shown. 

[0027] As shown in these Figs., six support pin 21a for supporting a substrate 1 1 is set up by the top face 
of the disc-like spin chuck 21, the electric motor 25 is connected with that inferior surface of tongue 
through the revolving shaft 23, and a spin chuck 21 rotates in the direction of arrow-head A by making O 
into the center of rotation with this electric motor 25. 

[0028] In the perimeter of a spin chuck 21, the scattering prevention cup 31 for making it a penetrant 
remover not disperse on the outside of the periphery of a spin chuck 21 is arranged. Rise and fall of this 
scattering prevention cup 31 are attained in the direction of arrow-head B, in case it detaches and 
attaches a substrate 11 to a spin chuck 21, it descends caudad, and it causes trouble to attachment and 
detachment of a substrate 1 1 . 

[0029] On the other hand in drawing 1 , the nozzle 71 for N2 regurgitation attached in the nozzle base 
material 73 is arranged above the spin chuck 21, and the nozzle base material 73 is connected with the 
electric motor 61 through the revolving shaft 65. Therefore, if an electric motor 61 carries out a rotation 
drive, a revolving shaft 65 will rotate and the nozzle 71 for N2 regurgitation will rotate in the direction of 
arrow-head F. By this, whenever [ angle-of-inclination / of the nozzle 71 for N2 regurgitation to a 
horizontal plane ] can be changed. In addition, the encoder 63 is arranged by the electric motor 61, the 
rotation of the revolving shaft 65 of an electric motor 61 is detected, it feeds back to a control section 
131, and the control section 131 is controlling the drive of an electric motor 61 based on this. 
[0030] Both the electric motor 61 and the encoder 63 are arranged on the support arm 57. In addition, in 
this example, the electric motor 61 is attached in the support arm 57 so that the medial axis of the nozzle 
71 for N2 regurgitation and the medial axis of the support arm 57 may intersect perpendicularly mostly. 
Moreover, this support arm 57 is connected with the electric motor 51 through the revolving shaft 55. 
Therefore, if an electric motor 51 carries out a rotation drive, a revolving shaft 55 rotates, and by it, the 
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support arm 57 will make P the center of rotation, and it will rotate in the direction of arrow-head D. By 
this, the location on a horizontal plane of delivery 71a of the nozzle 71 for N2 regurgitation can be changed. 
In addition, the encoder 53 is arranged by the lower part of an electric motor 51, the rotation of the 
revolving shaft 55 of an electric motor 51 is detected, and he feeds back to a control section 131, and is 
trying for a control section 131 to control the drive of an electric motor 51 based on this. 
[0031] Moreover, both the electric motor 51 and the encoder 53 are arranged on the rise-and-fall base 49. 
This rise-and-fall base 49 is installed by the guide shaft 47, and is screwed in the pole screw 45 combined 
with the revolving shaft of an electric motor 41 while it is inserted in the set-up guide shaft 47 free 
[ sliding ]. Therefore, if an electric motor 41 carries out a rotation drive, the pole screw 45 will rotate and 
the rise-and-fall base 49 will go up and down in the direction of arrow-head C by it. Thereby, the height of 
delivery 71a of the nozzle 71 for N2 regurgitation can be changed. In addition, the encoder 43 is arranged 
by the lower part of an electric motor 41, the rotation of the revolving shaft of an electric motor 41 is 
detected, and he feeds back to a control section 131, and is trying for a control section 131 to control an 
electric motor 41 based on this. 

[0032] On the other hand, the tube 75 for N2 supply is connected with the nozzle base material 73, and the 
tube 75 for N2 supply is connected to N2 sources of supply, such as works Rhine, through ON / off bulb 
81, the mass flow controller 91, the electropneumatic regulator 113, and the filter 121 one by one. 
[0033] Among these, by the control section 131, ON / off bulb 81 was turned on/off controlled, and to the 
nozzle 71 for N2 regurgitation, N2 is supplied or it has stopped the supply. Moreover, the mass flow 
controller 91 equips the interior with the flow meter and the bulb for flow control (not shown). A flow meter 
measures the flow rate of N2 which flows the inside of the tube 75 for N2 supply, and feeds back the 
detection result to a control section 131. A control section 131 controls the bulb for flow control based on 
the detection result, and adjusts the flow rate of N2 which flows the inside of the tube 75 for N2 supply. 
[0034] Moreover, the motor 1 1 5 is connected to the electropneumatic regulator 1 1 3, and the 
electropneumatic regulator 113 can change the pressure of N2 in the tube 75 for N2 supply, when the 
motor 1 1 5 carries out a rotation drive. Moreover, the pressure gage 1 1 1 is connected between the 
electropneumatic regulator 113 and the mass flow controller 91. This manometer 1 1 1 measures the 
pressure of N2 in the tube 75 for N2 supply, and feeds back that detection result to a control section 131. 
A control section 131 controls the rotation drive of a motor 115 based on the detection result, and adjusts 
the pressure of N2 in the tube 75 for N2 supply with the electropneumatic regulator 113. Moreover, the 
filter 121 is arranged in order to remove the impurity contained in N2 supplied from N2 source of supply. 
[0035] Moreover, as mentioned above, various components are connected, and also as shown in drawing 1 , 
the directions section 141 and memory 151 are connected to the control section 131. Among these, the 
program the washing processing called a recipe and for desiccation processing is stored in memory 151, 
and according to the recipe, a control section 131 controls various components and performs washing 
processing and desiccation processing. The directions section 141 is used in order to input the directions 
for creating the recipe or to choose a desired recipe among two or more created recipes. 
[0036] In addition, a recipe is created for every class of substrate 11, and data, such as an operating 
condition under washing processing and an operating condition under desiccation processing, are contained. 
In addition, as an operating condition under desiccation processing, a discharge pressure, discharge 
quantity, etc. of N2 which are breathed out from delivery 71a of the passing speed of the nozzle 71 for N2 
regurgitation, the successive range of the nozzle 71 for N2 regurgitation, and the nozzle 71 for N2 
regurgitation are mentioned whenever [ height / of delivery 71a of the nozzle 71 for N2 regurgitation /, and 
angle-ofHnclination / of the nozzle 71 for N2 regurgitation ]. 

[0037] Now, in the above configurations, if a control section 131 starts substrate washing processing 
according to the recipe chosen by the directions section 141, the substrate 1 1 which the conveyance 
means which is not illustrated should wash first will be laid on a spin chuck 21, and six support pin 21a of 
spin-chuck 21 top face will carry out contact support of the periphery of a substrate 1 1. A substrate 1 1 
rotates in the direction of arrow-head A in a horizontal plane by making O into the center of rotation from 
further an electric motor 25 carrying out the rotation drive of the spin chuck 21. If the nozzle for penetrant 
remover regurgitation and rotation brush which are not illustrated are independently arranged as a 
component of a substrate washing station, respectively at this time and a substrate 1 1 rotates, while the 
nozzle for penetrant remover regurgitation will carry out the regurgitation of the penetrant remover toward 
the front face of a substrate 21 1, a rotation brush rotates, and the front face of a substrate 1 1 is brushed 
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and washed. In addition, in the case of washing processing, in drawing 2 , the nozzle 71 for N2 regurgitation 
is moving to the predetermined position in readiness W set up outside the rim and the scattering 
prevention cup 31 of a substrate 1 1 which are shown with an alternate long and short dash line, and it is 
standing by in the location so that it may not become the hindrance of washing processing. 
[0038] In this way, if a series of substrate washing processings are completed next, a control section 131 
will start the substrate desiccation processing in connection with this invention according to the above- 
mentioned recipe. First, while an electric motor 41 rotates and going up and down the rise-and-fall base 49 
by control by the control section 131, an electric motor 61 rotates, the nozzle base material 73 is rotated, 
and whenever [ height / of delivery 71a of the nozzle 71 for N2 regurgitation / and angle-of-inclination / of 
the nozzle 71 for N2 regurgitation ] is set as whenever [ predetermined height / according to the operating 
condition currently written in the recipe / and angle-of-inclination ] by this. 

[0039] Next, an electric motor 51 rotates, the support arm 57 is rotated, and it is made to move to the 
starting position S which is a gas blasting location near the center of rotation of the substrate shown as 
the continuous line in drawing 2 from the position in readiness W which mentioned above the nozzle 71 for 
N2 regurgitation. 

[0040] In this way, if the nozzle 71 for N2 regurgitation is located in a starting position S, ON / off bulb 81 
will turn on and supply of N2 to the nozzle 71 for N2 regurgitation will be started. And an electric motor 25 
brings rotational speed forward, and a high speed is made to rotate a substrate 1 1 in parallel to this. 
[0041] Drawing 3 is the explanatory view showing the situation of the penetrant remover 13 which 
disperses by the migration direction of the nozzle 71 for N2 regurgitation and blasting of N2 which are 
shown in drawing 1 . 

[0042] If N2 is breathed out from delivery 71a of the nozzle 71 for N2 regurgitation in a starting position S, 
N2 breathed out will be sprayed toward the center of rotation O of a substrate 1 1 among the front faces of 
a substrate 1 1, as shown in drawing 3 . By this, the penetrant remover 13 attached near the center of 
rotation O of a substrate 1 1 disperses toward a periphery. Moreover, when a substrate 1 1 rotates at a high 
speed, the penetrant remover attached to the periphery of a substrate 1 1 disperses on the outskirts 
according to a centrifugal force. 

[0043] Moreover, while controlling the bulb for flow control in the mass flow controller 91 according to the 
recipe which the control section 131 described above at this time, the electropneumatic regulator 113 is 
controlled through a motor 1 1 5, and the flow rate and pressure of N2 which flows the inside of the tube 75 
for N2 supply are adjusted. The discharge pressure and discharge quantity of N2 which are breathed out 
from delivery 71a of the nozzle 71 for N2 regurgitation are adjusted by this so that it may become the 
predetermined discharge pressure and discharge quantity according to the operating condition currently 
written in the above-mentioned recipe. 

[0044] Then, if the support arm 57 rotates further with an electric motor 51, the nozzle 71 for N2 
regurgitation will move gradually toward the direction of arrow-head G along a radii top from a starting 
position S, as shown in drawing 2 . As the blasting location of N2 breathed out from the nozzle 71 for N2 
regurgitation is also shown in drawing 3 in connection with this, it moves gradually toward the 
circumference from the center of rotation O of a substrate 11, and the penetrant remover 13 attached to 
the front face of a substrate 1 1 disperses toward a periphery further. A control section 131 controls an 
electric motor 51 according to the above-mentioned recipe, and it is made for the passing speed of the 
nozzle 71 for N2 regurgitation to turn into a predetermined rate according to the operating condition 
currently written in the recipe at this time. 

[0045] And at last, if the nozzle 71 for N2 regurgitation reaches to the termination location E, N2 breathed 
out from delivery 71a of the nozzle 71 for N2 regurgitation in this termination location E will be sprayed by 
rotation of the support arm 57 toward the maximum periphery Q of a substrate 1 1 , as shown in drawing 3 . 
The penetrant remover 1 3 which has moved from the center of rotation O of a substrate 1 1 is blown away 
and removed from a substrate 1 1 by this. 

[0046] If the nozzle 71 for N2 regurgitation comes to the termination location E, after that, ON / off bulb 
81 will be turned off, supply of N2 to the nozzle 71 for N2 regurgitation will be suspended, and N2 will no 
longer be breathed out from the nozzle 71 for N2 regurgitation. Moreover, in parallel to this, an electric 
motor 25 also suspends rotation and rotation of a substrate 1 1 is also suspended. 
[0047] Thus, when the penetrant remover 13 attached to the front face of a substrate 1 1 is altogether 
blown away by blasting of N2 to a substrate 11, and the centrifugal force by high-speed rotation of a 
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substrate 1 1 , a substrate 1 1 is dried promptly. 

[0048] If a series of above substrate desiccation processings are completed, after that, an electric motor 
51 will rotate succeedingly and will rotate the support arm 57 further. And the nozzle 71 for N2 
regurgitation is again returned to a position in readiness W across the termination location E. If support pin 
21a of a spin chuck 21 moreover cancels contact support of a substrate 1 1, a substrate 1 1 will be removed 
from oh a spin chuck 21 by the conveyance means which is not illustrated. 

[0049] Since the blasting location of N2 can be changed according to this example as explained above, the 
effectiveness of dispersing the penetrant remover by blasting of N2 can fully be pulled out Therefore, time 
amount which rotates a substrate 1 1 and disperses a penetrant remover according to a centrifugal force 
can be shortened, and the time amount which substrate desiccation takes can be shortened. 
[0050] Moreover, according to this example, since the blasting location of N2 is moved toward the 
maximum periphery Q from the center of rotation O of a substrate 11, the penetrant remover which 
disperses by blasting of N2 can also make it able to move efficiently toward the circumference of a 
substrate 1 1 , and the effectiveness of dispersing a penetrant remover by blasting of N2 can also be 
exerted on the whole front face of a substrate 1 1 . 

[0051] Moreover, while the nozzle 71 for N2 regurgitation is attached in this example so that the medial 
axis of the support arm 57 and the medial axis may cross at right angles mostly as shown in drawing 2 
Since the nozzle 71 for N2 regurgitation moves by rotation actuation of the support arm 57 in a radii top, 
the discharge direction of N2 breathed out from delivery 71a of the nozzle 71 for N2 regurgitation is the 
migration direction (namely, the change direction of the blasting location of N2) of the nozzle 71 for N2 
regurgitation with the same direction mostly. Therefore, since N2 can be sprayed further, following the 
dispersing penetrant remover 1 3 back as shown in drawing 3 , a penetrant remover can be dispersed still 
more efficiently. 

[0052] Moreover, in this example, can move the location of the nozzle 71 for N2 regurgitation, and also 
Whenever [ height / of delivery 71a of the nozzle 71 for N2 regurgitation /, and angle-ofHnclination / of 
the nozzle 71 for N2 regurgitation 1 Since a discharge pressure, discharge quantity, etc. of N2 which are 
breathed out from delivery 71a of the passing speed of the nozzle 71 for N2 regurgitation, the successive 
range of the nozzle 71 for N2 regurgitation, and the nozzle 71 for N2 regurgitation can be changed For 
example, the suitable regurgitation conditions of N2 can be set up to the various substrates with which 
drying differs. Therefore, the amount of N2 used can be lessened, or time amount which substrate 
desiccation takes can be shortened further. 

[0053] In addition, this invention can be carried out in various modes in the range which is not restricted to 
the above-mentioned example or the above-mentioned operation gestalt, and does not deviate from the 
summary. 

[0054] In the above-mentioned example, although whenever [ angle-ofHnclination / of the nozzle 71 for N2 
regurgitation to a horizontal plane ] can be changed by the rotation drive of an electric motor 61, the 
direction of the medial axis of the nozzle 71 for N2 regurgitation to the medial axis of the support arm 57 
(namely, discharge direction of N2 to the medial axis of the support arm 57) is about 90 degrees and 
immobilization. However, as this invention is not limited to this and newly forms an electric motor etc., you 
may make it change it also about the direction of the medial axis of the nozzle 71 for N2 regurgitation to 
the medial axis of the support arm 57. 

[0055] Moreover, although fixed, you may make it the starting position S which starts the regurgitation of 
N2 from the nozzle 71 for N2 regurgitation, and the termination location E to end change this starting 
position S and the termination location E in the above-mentioned example according to the class of 
substrate 1 1 etc., respectively. 

[0056] Moreover, although he was trying to move the nozzle 71 for N2 regurgitation to the surrounding 
termination location E of a substrate 1 1 from the starting position S which is a gas blasting location near 
the center of rotation of a substrate 11, you may make it spray N2 from the predetermined position in 
readiness W to a substrate 1 1 after migration in the above-mentioned example, without making it move in a 
starting position S. Since the distance of delivery 71a of N2 regurgitation nozzle 71 and a substrate 1 1 is 
close also in this case, as compared with the former, a drying effect becomes high. 

[0057] Moreover, in the above-mentioned example, although the radii top was moved by rotation actuation 
according the nozzle 71 for N2 regurgitation to the support arm 57 This invention is not limited to this and 
assumes X-Y coordinate to a horizontal plane. A X-Y nozzle conveyance means to convey the nozzle 71 
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for N2 regurgitation in the direction of X and the direction of Y, respectively is established, and the nozzle 
71 for N2 regurgitation may enable it to move freely by the linear motor or belt driving in the inside of a 
horizontal plane. 

[0058] Moreover, although the location of a substrate 1 1 is immobilization and the blasting location of N2 
was changed by changing the location and include angle of the nozzle 71 for N2 regurgitation in the above- 
mentioned example On the contrary, you may make it change the blasting location of N2 by fixing the 
location and include angle of the nozzle 71 for N2 regurgitation, and changing the location and include angle 
of a substrate 1 1 . 

[0059] Moreover, although the gas sprayed on a substrate was N2, this invention is not limited to this, and 
if it is gas which does not affect a substrate, it can be used, for example, you may make it use Ayr etc. in 
the above-mentioned example. 



[Translation done.] 
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ii£u*"^u-*i i 3*$oaior. N^j&ffl^*- 

X7 5rt£^£N,©ifcfi;RtfE^£IBg-r3. 
{C<fc->r. NjtttBffl^XiU? 1 ©D±WP7 1 a*if>ltt 

ii* nr SS&fB&ttKlc; C/c^©tttBERO'tttBfi 



9 

ifcs<fc scenes ft S. 

[0 04 4]^t, 1 Kcfco-C5!d#T- 

A5 7#;*e>«c[ii«rrsi > N^ffiffl^x^THj, 

S3tCS1-«t^tC, SSI l©[B|i£c$j,|>oa>P>J12 

Cq6j#>oT&*«:^S&u SSI l©*Efc:tti,>-C<,>£ 

a^iffii 3»$e>{csiagptci6j^o-c^crs. c©i 

Z 5 lS-fHSHOT. N.ttlWB^XJW 1 ©^KijtK 

jifti&sistcr*. 

[0045]^ t,T. 33#7- A 5 7 ©ISS&tCJ: ot, 
ol^K. N I tt£Hfl!>'X.>W7 l*s^TfigE*-CiiM-r 
Si. C©**7(4SE(C*jt,^t. 1 
©ttttiP7 1 a^e.HtWSn/cNJi. 03«cir;-rj:5 
fc. SSl l<DSS2gPQtC[6j*>-pr^^^6nS. 

cntcfc-^r. s«u i©iiilgcti^oA>i=>^S6br#fc 
a^asi 3«. s«i iifih^m^tixm*)m>h 
s. 

[0 04 6] NMmmyx^i lWfigEs;?* 
aKftr. ns&*-*2 5bwmz&±i,x. ssi i 

[0 04 7] COi^CCLT. SSl lKfcf-TSN,© 
^WtfiSSl l©i«ii0i!Bc<fcSM,i>;^i 

ss 1 1 ©«SK#c^-cc^gfe^Mi 3*s-r^t:e)c^^ 

«$tlSCiKJ:-5-C. SSI l«at>*.(C?£M3n 
4. 

[0048] u±.<o-^L<owmi.mmifi%Tir * i . 

^©&. Hill*-* 5 l«§l#i^#!Bl3£L-r. 3£8f7- 
A5 7»Se{Cd»)-rS. *UX. NUttm/B^X^ 

^©±-e, ^t>ft?*2i ©33$ tf > 2 i a imm 

~>X. SSl 1 B'Xf>ft ^2 \ UfihWW&hin 
•5. 

[0 04 9] ^HifeWtiftWr, 
N,©&#tfW&g«b$tf£Ci#T#S©-e. N, 

di-rci^rts. &->-c. ssi iti«3tta&* 
s«$^(cgTSB$iifl*jsia-f* c i*sr# So 

[0 05 0] S/c, #IU6{WtJ:ft(;f. N,©?K*ttW 

<aa=&s«i i ©iHi^g^o^^ssa^Qtc^o-c 



(6) ^figJF 1 1 -2 33480 
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itf-C*. N,©!fc*ttttfcJ:D&#®£|Rifc3ttS^ 
S4>, SSI l<D£9£ttCc;R«-r£ 
[0 05 1 ] ^SySWcfc^TH. S2{c^-TJ: 
55c. N,iift|fflyX;l7 1«^©^C^^T-A 
5 7 ©^IAi(J«il3£-r S J; ^ tcmo^w ^nr^s 

i*&C. N,l!tUiffl-/X;U7 1B^T-A5 7©[eIS& 
7 l©ttfflP7 1 a*ie.ttmStiSN 2 ©ti:m^«. 
10 {m<D$Ulim) i«ti|5|— *(6ji^oTC^S. fto 

r. ^3«:*-rj;^{c. ^tsrrsist^i 3©^*iic> 
# M£ § 6 «fc < ftm. <* -a- s c i *!t * s. 

[0 052] *fiSifcWc:tet,>-ti;J:. NUttHiffl-/ 
X;U7 l©{4g*^K)S-a-SCi*it?#Sfi&. N.tttH 
fflyX;b7 l©ttmn7 1 a©lS$, N.RttHffl^XJl/ 

7i©M#fta. N 2 ittamvx^7 i©^ttiia. n, 

fttfJfB^X;l>7 l©&S&ffiB. &tfN l tttH;B>'XA'7 
l©ttffiP7 1 a#>6tta3ft£N J ©tttfijE'S>ti:ffiS 
20 U£Z:mtZiiZ>Z.tifiX-*Z><DX'. MittX. SfcMfc© 
M&Se<7©SSK:*tL/T. S^J&N.Cttffl&tt*® 
ftSCi^T^S. lot, N,©flyiiJts&*!>&<t? 
£/c9. SS£$&tg^SlSig£36K&<-rsci#s 
■ClfS. 

[0053] &*>\ *¥mu±Mhtcmmw*mmm 
*jt>ra^ ©^ccr^-r s c i*ipjtg-c*s„ 

[0054] ±iau/c|£&6Wt*5<,>Ttt» m#Hr-£ 6 

i ©inisigsiitci o-c^ffijcst-r s n, vtmm y x;i< 
30 7 iofitftgiJtft3't5ci*iTt«*!, 3S:^r- 
A5 7©^C>i*«:>ttTSN,ti:mffl>'X^7 1 <D*p.(M 
©*(S) (BP^> ^fT-A5 7©4>'C^tc>Ff-rSN I © 
Rttt^lSl) W:«lS9 0giH5£«:&-o-c<,>S. L*>L«c 
^^{JCnCCfig^3<aSfc©r{i^<. fr/cK 
Sm^-^&i'^faWSJ^ftl-T. 3^fT-A5 7© 
tf-C^KJjf-rSN.itttb^^X;!/? 1 ©cf'll^©^|6l{C 
-o^Xh. ^tSl+SCi^-C^SJr^fCLrfeSC^ 
[0 05 5] */c, ±ISL./cHJS^|«:*j(,i-r, N 2 n±m 

ffl^x;u7 i*^©N,©tta*^-rsg§^gss 

c ©pg j£<ig s Rom7fea e «ss 1 1 ©aanc 
i*«ciDc»cr^ s<fc *> tc or t>a^. 

[0056] S/c ±ta*5feWc*$l,>T«. N.ttfflffl 
yXJl/7 1*S«1 1 ©iHllE^C^ifi©*^^*^^ 
g-e&SPSJteti[as*>6SSl l©S2©^TfegE-^ 

k©^. mfa&.mst,c*5\.>x&%}2 ssi i(c 

*k N.ttffi^XJU? l©ttffiP7 1 aiSSl 1 i© 

so sififttiaigLros©^. fie*ith$5L/-c^M6*«i« 
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2 1 1 
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